

// 5 " 5 ' 7-5 




U.S. Patent Apr.4,1989 Sheet 1 of 32 4,818,816 



ft5&. A/2 fe-32) 




U.S. Patent Apr.4,1989 Sheet 2 of 32 4,818,816 


COOH 




SIS/?./! (3 32) 


U.S. Patent Apr. 4 , \m 


Sheet 3 of 32 





4,818,816 


COOMe 



OBn 

( 15 ) 




m^ A/2 (if-32) 


U.S. Patent Apr. 4,1989 Sheet 4 of 32 4,818,816 


COOMe 



09) 


Fig-4 



OAc 

0 . 



Fig.5 



( 21 ) 



( 22 ) 



t/V/S. 4/2(5 -32) 


U.S. Patent Apr. 4,1989 Sheet 5 of 32 4,818,816 




115 fZ. At2 (fc- 32) 


U.S. Patent Apr. 4,1989 


Sheet 6 of 32 




(36) 





4,818,816 


Ot-but 


( 39 ) 



HSfP. A/P (7-32) 


U.S. Patent Apr.4,1989 Sheet 7 of 32 4,818,816 


Fig.8 



( 41 ) 


YOBn 

NHCOOBn 


05/9. A/? (0-32) 


U.S. Patent Apr. 4,1989 Sheet 8 of 32 4,818,816 


Fig. 9 




OBn 


( 42 ) 



OBn 


( 45 ) 


f/5f2. A/2 {9-32) 


U.S. Patent Apr. 4,1989 Sheet 9 of 32 4,818,816 

Fig.10 





( 45 ) 



( 47 ) 


OSOjNa + NHCOOBn 







//S/2 A/2 (t 0 -32) 


U.S. Patent Apr. 4,1989 


Sheet 10 of 32 4,818,816 



COO Me O$0$Na- + 



OSOJA&+ NH 4 


( 48 ) 



( 49 ) 



Fig.11 



H5i2. Af?(f/-32) 


U.S. Patent Apr. 4, 1989 Sheet 11 of 32 4,818,816 










. r i .1. 

//5/S>, A f&-32) 


- U.S. Patent Apr. 4,1989 Sheet 12 of 32 4,818,816 



COOMe 



(59) OBn 




f/5/2. AfP C/3-3P) 


U.S. Patent Apr. 4,1989 Sheet 13 of 32 4,818,816 


Fig.13a 




COOMe 





i'/5r?.A/2f>5-3z) 


U.S. Patent Apr. 4,1989 Sheet 15 of 32 4,818,816 




i 




'fS/?.A /? ($6 -32) 


U.S. Patent Apr. 4, 1989 Sheet 16 of 32 4,818,816 







//S/& At? f f 73Z) 


•r t; 



U.S. Patent Apr. 4,1989 Sheet 17 of 32 


Fig.17 



( 81 ) 



( 82 ) 



4,818,816 


( 83 ) 





/1S/2.4/2('f#-32) 




U.S. Patent Apr. 4,1989 Sheet 18 of 32 4,818,816 




OBn 
NHCOOBn 


OBn 
NHCOOBn 



Fig.18 


NHS 


( 89 ) 




i*=V 


t/S/2.4/2 (fQ-32) 


' . 0 . 


U.S. Patent Apr. 4,1989 

Sheet 19 of 32 

4,818,816 

A 

AT 


l\r n ) 

•+■ /° bi ) 


BnO V- / J 

1 Br 

..Nl/ 


OBn 

l 


(90) 

(91) 3 

1 



* 




(92) 


Fig.19 




/f5*e.s4*e (bp s*) 


U.S. Patent Apr. 4,1989 


Sheet 20 of 32 4,818,816 



Fig.20 


(97) 




I 

OBn 


(98) 






U.S. Patent Apr. 4,1989 Sheet 21 of 32 4,818,816 



OH NH5 05 NHS 


003) 






/t^/2. At2 (23-32) 


U.S. Patent Apr. 4,1989 Sheet 23 of 32 



4,818,816 






U5/2. A/2 (24-32) 


,U. 


U.S. Patent Apr. 4,1989 Sheet 24 of 32 4,818,816 




H5I2. A12 (25-32) 


U.S. Patent Apr. 4, 1989 Sheet 25 of 32 4,818,816 







(136) 


Fig.25 



//5*2Af2 (1&-32) 


U.S. Patent Apr. 4,1989 Sheet 26 of 32 4,818,816 



( 138 ) ( 139 ) 


Fig. 26 




ff5/2. A/2 ( 27 - 32) 




- U.S. Patent Apr. 4,1989 Sheet 27 of 32 4,818,816 



lAc ( 13 Q) NHAc 




<*=*s 




« O. 


t*5fZ (20-32) 


U.S. Patent Apr. 4,1989 Sheet 28 of 32 4,818,816 


Fig-28 



( 149 ) 





C&-32) 




U.S. Patent Apr. 4, 1989 Sheet 29 of 32 4,818,816 



08 n 


'3 



/f5fe t Af2{30-3Z) 


L i . I 



U.S. Patent Apr. 4, 1989 Sheet 30 of 32 



4,818,816 


Fig. 30 




1ISIZ-4I2 (31-32) 






/15I2.AI2 (32-32) 



-U.S. Patent Apr. 4,1989 Sheet 32 of 32 4,818,816 


% 











